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The main objective of this development project was to affect and improve infection preven-
tion and isolation practices for tuberculosis patients in line with national and international 
legislative guidelines. Infection prevention of health related diseases is an important compo-
nent in healthcare. Effective infection prevention practices are implemented in order to 
combat the spread of diseases. Infectious diseases like tuberculosis requires the emphasis on  
increase awareness and knowledge about infection prevention and isolation  both to Health 
Care Professionals (HCPs) and patients. The aim of the developmental thesis was to create 
recommended practices for isolation of tuberculosis patients in acute hospitals. An integra-
tive literature research was carried out to answer the research objectives which were: 1)To 
create recommended isolation practices for tuberculosis patient in acute hospitals. 2) Intro-
duce a tool for assessing the implementation of these practices. 
 
An integrative literature search was used for this thesis project. The literature for this devel-
opment project was obtained from digital sources, journals, articles, as well as manual pages 
of books, and other texts that were used to obtain relevant materials. The chosen literature 
dealt with infection prevention and isolation practices for tuberculosis patients. In this devel-
opment project, recommended practices were created on isolation practices to prevent air-
borne transmission of tuberculosis.  
 
An assessment tool was developed and introduced for the implementation of isolation prac-
tices in acute hospital. The applied and simplified recommendation formats of the Association 
of periOperative Registered Nurses ( AORN) 2013  that was used in framing the assessment 
tool, comprises of 45 questions. The scale range of 4- point Likert-scale responses strongly 
agree/agree/disagree/strongly disagree were used, for acceptance to tuberculosis isolation 
practices by nurses on both international and national recommendations. 
 
The recommended practices were constructed using the criteria for creating recommenda-
tions by World Health Organization (WHO) supported by the results from the evidence re-
search. A total of 24 recommended practices were developed. The purpose of recommended 
practices is to exploit good evidence-based data in nursing, involving specific nursing action 
of scientific display of which practices can be updated in future. The recommended practices 
are from evidence research divided into three parts; establishment of isolation of acute tu-
berculosis patients, maintenance of isolation of acute tuberculosis patients and discharge of 
isolation of acute tuberculosis patients.  
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1 Introduction  
The rise of hospital acquired infectious diseases like tuberculosis requires the emphasis on  
increase awareness and knowledge about infection prevention and isolation  both to health 
care professionals (HCPs) and patients. Effective infection prevention practices are imple-
mented by HCPs in order to combat the spread of diseases in hospital, hence when these 
practices are not observed the rate of transmission of diseases becomes high. (Akyol, Ulusoy 
& Ozen 2006.) It is worth noting that knowledge and ideas changes with improvement of new 
and better ideas, hence a call for attention to all nurses to update their knowledge in order 
to provide good care in response to patients’ present wants and needs. Presently in this new 
age, patient care and safety is focus on the newest evidence-based practice information. 
Pearson, Field and Jordan (2007) state that using evidence-based knowledge patients are mo-
tivated and active in the day to day running of their health.  
 
 According to (NHMRC) National Health and Medical Research Council (2010) preventing 
transmission of airborne disease needs good management intervention involving patient and 
professional. A good professional-patient management intervention and instruction, will led 
to effective loyalty to care (Kääriäinen 2008) and prevent transmission of diseases. This de-
velopment thesis is focusing on infection prevention and isolation practices for tuberculosis 
patient in acute hospital. The initial purpose of this development work was  to effect and im-
prove infection prevention by developing isolation practices with the  EVICURE project, at the 
Seinäjoki Central Hospital in South Ostrobonia in Finland. This project was not realised due to 
hospital related reasons. Seinäjoki  like other parts of Finland experiences inflow of immi-
grants from areas with history of tuberculosis and few cases of tuberculosis have  been re-
corded in that area according to National Institute for Health and Welfare (THL) report (THL 
2014, 2015). The selected research topic for this development work is significant and current, 
especially with the coming of immigrant from areas with history of high rate of tuberculosis. 
The project was not realised but the author´s motivation and interest in infection prevention 
as a HealthCare Professional added reason behind the selected topics. The questionnaire that 
were already formulated is used as an assessment tool to create the recommended practices 
for assessing isolation practices for tuberculosis patients in acute hospital. Details on both the 
assessment tool and created recommended practices are explained in this development work 
report. 
 
An integrative review research was the method used for this development work. The target 
was to combine findings from different studies to determine the present topic in infection 
prevention and isolation practices of tuberculosis patients in acute hospital and to create 
recommended practices that could reduce airborne transmission by introducing a tool for as-
sessing the effective implementation of these practices. The recommended practices were 
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created using the criteria for creating recommendations by (WHO) World Health Organization  
(WHO 2014, 123) supported by the results from the evidence research. The main purpose of 
recommended practices is to exploit good evidence-based data in nursing, involving specific 
nursing action of a scientific display (WHO 2014). The recommended practices emphasis on 
isolation practices and infection prevention of tuberculosis patients in acute hospital. 
 
The purpose of this development project is to effect the use of international and national 
guidelines and legislative frameworks on infection prevention and isolation practices of tu-
berculosis patients in acute hospital. The main aim for this development work is to create 
recommended isolation practices for tuberculosis patients in acute hospital and to introduce 
an assessment tool for the implementation of these practices. 
1.1  Infection prevention focusing on isolation of patients 
Infection prevention is the abating spread of contagious diseases from and within the envi-
ronment and patient to HealthCare Professionals and vice versa (Richard & Edward 2008; 
Royal College of Nursing 2012; WHO 2009, 2014, 2010). It is very important to protect pa-
tients as well as healthcare professionals from hospital acquired infections. Hospital acquired 
infections, refers to infection that arise in a patient after admission in the hospital, or after 
discharge but was not present upon admission as well as occupational infection among 
healthcare workers in healthcare settings (European Center for Disease Prevention and Con-
trol(ECDC) 2008; Antilla, Hellsten, Rantala, Routamaa, Syrjälä & Vuento 2010,18). Infections 
are spread through different pathogens for example; fungi, viruses and bacteria. Diseases are 
transmitted through contact (direct or indirect) and non-contact (airborne, vector and vehi-
cle). These foreign microorganisms enter the body and causes infection, the body commence 
strong defense mechanisms. Common symptoms of infection include musle and joint pain, 
headache, fever, tiredness and loss of appetite (Huovinen, Meri, Peltola, Vaara, Vaheri & Val-
tonen 2003). A report from WHO (2011) during the celebration of World Health day, stressed 
the importance of infection prevention practices to prevent diseases. About 1.4 million peo-
ple suffer from complication as a result of infection acquired in the healthcare environment 
(NICE 2007). 
 
Infection prevention of health related diseases is an important component in healthcare.  
Florence Nightingale in her theory of nursing highlighted the significance of cleanliness of the 
environment and values of care in 1860, still infections rate in healthcare environment re-
main an immense concern for healthcare environment (Selanders 2010, 84). Accrording to 
Beilenhoff et at., (2008), the sequence of infection encompasses numerous features for 
transmission; that is a susceptible host,  an entrance for microorganism and  adequate patho-
gens to pose an infection.Even though hospitals today are cleaner than in the early days, pa-
tients and HCPs safety remain a risk  to spread of diseases within the hospital environment 
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(UK Department of Health 2009). Families of patients and patients belief that healthcare en-
vironment  should be hygienic and conducive for their stay while those setting and the risk of 
any infection should be under controlled by authories in charge (Loveday, Wilson & Pratt 
2014). 
 
The collective cooperation of everyone that is HCPs, patient and visitors to adhere properly  
to rules and practices on infection control programs is necessary. By knowing the different 
means of infection transmission one is able to apply the basic guide that is obligatory in infec-
tion prevention platform. It is very easy to prevent the spread of infection of diseases from 
one person to another than the unpredictable difficulty that might arise from an infection. 
There are greater chances to reduce or prevent the rate of infection by effectively introduc-
ing and encouraging the use of infection prevention control as reported by (NHMRC 2010). 
According to  WHO (2011) all over Europe healthcare related infections reported about 16 
million extra days spent in hospital, costing 7 billion euros and 6.5 billion dollars per year in 
the United State of America. Likewise in the United Kingdom, escalating stay in hospital is 
growing with an estimated cost of 53.9 million euros per year. In order to reduce the length 
of hospital stay and cost, as well as preventing the spread of infectious diseases such as tu-
berculosis, patients suffering from such infectious diseases needs to be isolated (Utah De-
partment of Health 2006; ECDC 2017). 
1.2 Isolation focusing on tuberculosis patients 
The Centers for Disease Control and Prevention (CDC) describe isolation as the physical sepa-
ration and restriction of movement of an individual with a particular contagious disease from 
healthy person in order to cease the transmission of that diseases (CDC 1994, 2007, 2014f). 
Other scholars (Sissolack, Marais & Mehtar 2011) talked of quarantine as another form of de-
scribing isolation. WHO (1999, 2012, 2014) describes isolation as the separation of an infec-
tious patient from non-infectious patients by establishing a separate area within the hospital. 
Isolation of patients has existed primarily in the ancient days and has remained in used since 
then (CDC 2014f). The concept of isolation practice of patients with infectious disease was 
seen even in the ancient period according to theological explanation written in the bible 
about the leper groups, though the leprosy in scriptural time could have been a different skin 
sickness (Mayhall 2012,1344; Damani 2012,96). Isolation of people can be done and cared for 
in their homes, selected healthcare environments and hospitals. In hospitals today, isolation 
is a standard protocol for patients suffering from infectious tuberculosis disease. However, 
isolation is voluntary but authorities still have a legal right to induce isolation of an ill person 
in order to protect the general population. (CDC 2007; THL 2014, 2015.)  There are two forms 
of isolation which include source and protective isolation. 
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Source isolation is the physical separation of a patient from healthy persons in order to pre-
vent the spread of infection. Hence the infected person is the source of infection (Weston 
2008; NHS 2015; WHO 2015). Weston (2008) mentioned that standard isolation is also call 
source isolation depending on which name the hospital uses.  Patients who suffers from infec-
tious diseases like Tuberculosis, Ebola and Clostridium difficile practices source isolation as 
the patients are the source of the infected pathogen. Protective isolation is a situation 
whereby a patient with poor immune system is being protected from acquiring infection ei-
ther directly or indirectly. As a result the environment and other patients including health-
care professional can be the source of infection. A patient under protective isolation is usu-
ally immunocompromised. Infection control practices must be done to all patients entitled 
and at all times (WHO 2014). Tuberculosis is an example of hospital acquired disease which is 
certainly and easily transmitted in hospital environment and patients with infectious tubercu-
losis should be isolated in order to prevent transmission of the disease to other healthy and 
vulnerable patients. For the purpose of this study isolation refers to the separation of pa-
tients suffering from acute tuberculosis from health individual inorder to stop the spread of 
the disease by establishing a separate ward/room. 
1.3 Tuberculosis 
Tuberculosis is an infectious disease caused by the bacterium Mycobacterium tubercolusis 
(M.tubercolusis) which affects  different parts of the body  but pulmonary tuberculosis is the 
most common than any other parts of the body (CDC 2007; Weston 2008, 141; WHO 2009). 
Transmission of tuberculosis is through air from person to person. This occurs when an in-
fected person with tuberculosis bacteria sneezes, spits or coughs the tuberculosis germs into 
air. CDC (2014b) explained that, the bacteria can remain in air for numerous hours, generat-
ing the microbes more easily to be inhaled by another person. Tuberculosis is preventable and 
curable if not resistant to antimicrobial medications. Two types of tuberculosis exist: latent 
tuberculosis and active tuberculosis disease. 
 
Latent tuberculosis is a situation whereby a person has been infected with the Mycobacterium 
tuberculosis but shows no signs and symptoms of tuberculosis disease (CDC 2011).The immune 
system of such a person has kept the bacteria inactive. Usually the person has no symptoms 
and is not feeling ill. WHO (2015) report, it is estimated that one third of the world´s popula-
tion suffers from latent tuberculosis infection (LTBI). An individual suffering from latent tu-
berculosis infection cannot transmit the tuberculosis infection to others, but has the possibil-
ity to become sick with tuberculosis disease in the future. These bacteria are inactive in the 
body and can remain inactive for a long period of time. Nevertheless, the danger is much 
higher in individuals with poor immune system, particularly people suffering from HIV infec-
tion, coupled with other disposing factors, and people caring for tuberculosis patient. A per-
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son can only know that he/she has latent tuberculosis after taking  tuberculin skin test. (WHO 
2009, 2014; CDC 2011.) 
 
When the immune system of an individual that has been infected with the mycobacterium 
tuberculosis is weak, the M. tuberculosis that was in the inactive or dormant phase normally 
called latent tuberculosis infection will start to develop into tuberculosis disease. This varies 
from individual to individual depending on their immune systems. The tuberculosis disease 
can develop immediately after infection from an infected person while in some individuals it 
takes sometime to develop as their immune or defense system starts to become feeble. As 
the bacteria multiply, they spread from the lungs to other parts of the body and damage tis-
sue and organs. This will result to some general symptoms like, night sweating, weight loss, 
coughing, loss of appetite and  fever. A WHO report states that about 6% of persons infected 
with the bacteria falls ill within a short period of time within 1-2 years. Figure 1 below illus-
trate pathogenesis of tuberculosis in the infected host. 
 
 
                                                                      
                                                                   
 
 
 
                  5%                                         95% 
 
 
 
 
                        5%                                         95% 
 
 
 
 
 
 
 
 
 
Figure 1: Pathogenesis of tuberculosis in the infected host (Adapted from the 6th  edition of 
the Canadian Tuberculosis Standard 2014, 28) 
 
Reactivation TB 
Exposure to infectious case of TB 
Initial infection Hypersensitivity reactions 
Primary disease Latent TB infection 
No disease 
Pulmonary Extra-pulmonary 
New infections 
Reactivation TB 
Initial infection ypersensitivity reactions 
Extra-pul onary 
The probability of primary diseases 
is much greater than 5% in person 
with severe immunocompromising 
condition such as HIV/AIDS and in 
children under 5 years of age. 
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The etiological development from tuberculosis infection to the disease is unknown but risk 
factors for development in to transmittable tuberculosis are recognized as: 
 Alcohol and drug abuse 
 Malnutrition 
 Aging 
 Infected with human immunodeficency virus (HIV) 
 Health conditions. 
 
Globally, according to WHO (2016) newly diagnosed tuberculosis cases were estimated to be 
10.4 million. The statistics from these figures shows that 1.0 million were children, 5.9 mil-
lion men and 3.5 million women in the year 2015. An estimate of 1.5 million tuberculosis 
deaths with a higher death of 1.2 million among HIV-negative persons and 0.4 million with 
HIV-positive persons. Tuberculosis death rate is incorrectly high; approximately all persons 
suffering from tuberculosis can be cured with appropriate diagnosis and proper treatment 
(WHO 2015, 2016). Since 1997, a yearly global report on tuberculosis has been published by 
WHO. The purpose for this yearly report is to give up-to-date information about tuberculosis 
scourge, which includes assessment, diagnosis, treatment and prevention globally, different 
regions and at country level as part of strategies approved by member countries toward 
global target for reduction in tuberculosis disease the goal set in the Millennium Development 
Goals.(WHO 2015.)  This has added splendid development in National Tuberculosis Programs 
(NTPs) globally. Hence with all the set goals on tuberculosis burden, it still lingers as a global 
challenge. 
 
In Europe, a total of 60195 cases of tuberculosis were reported in 2015 in 30 countries within 
the European Union zone, showing a decrease rate in the year 2011-2015. A total of 14.4 per 
100000 were children as a report by  ECDC (2017). According to ECDC report (2014) two coun-
tries in the Europe zone Malta and Iceland had no new cases of tuberculosis in 2011, and  
even though there has been a great improvement on the fight to eradicate tuberculosis its 
evidence that tuberculosis is still a health issue in most of the countries in Europe (ECDC 
2014, 2017). 
 
In Finland, about 300 persons are being diagnosed with tuberculosis disease yearly. The 
spread of tuberculosis has increased in the last years, with approximately 90% of diagnosed 
cases having a foreign background as documented by THL (2015, 2016). Elderly people who 
were infected in young age together with homeless persons and drug users forms the majority 
of infected groups among the Finnish-born diagnosed cases. With more of new cases being 
diagnosed in the Helsinki cosmopolitan area, tuberculosis is still spreading and is a disease 
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that should be cause for concern. (THL 2011,10.)  Regular indoor ventilation can meritori-
ously reduce the quantity of infectious droplets, and  the rate of transmission will decrease 
when infected person seeks medical help earlier and does proper precaution like knowing the 
right way to cough in order to stop the spread of the bacteria (THL 2012, 2015; WHO 2014). In 
Finland according to the Ministry of Social Affairs and Health, and the law act 2009:21 all per-
sons coming from areas with high incidence of tuberculosis are subjected to voluntary tuber-
culosis test and an x-ray of the lung (THL 2014, 8, 2016). An increase in the number of new 
cases of tuberculosis in Finland was recorded recently from newly arrived migrants from high 
risk areas (THL 2016; ECDC 2017). This is exemplify on Figure 2 below. 
 
 
 
 
Figure 2: Tuberculosis cases by age group and origin (Suomalaisia= Finns, 
Ulkomaalaisia=foreign, Ei tietoa=not known, Yhteensä=totally) (THL 2016) 
 
There is an increase in prevalence of tuberculosis between youth and working age group in 
Finland. This is as a result of an increased number of immigrants coming into the country. As 
reported by THL 29% of the cases were over 75years old, 19% were between 60-74 years of 
age, 9% were 45-49 years, 16% were between 30-44 years, 24% of 15-29 years old and 4% were 
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under the age of 15. About 12 children were diagnosed with tuberculosis in 2015 all were  
foreign nationals. Of the tuberculosis cases in 2015, one out of four also tested positive in 
HIV. (THL 2015.)  A report by THL, there has been an increased in the number of newly diag-
nosed cases of tubercu-losis. In 2015 a total of 271 cases were diagnosed, more than 260 
cases that were diagnosed in the previous year. Furthermore, 215 cultured-confirmed TB 
cases in 2015 as compared to 213 in 2014. Smear positive cases were 32% whereas 72% were 
pulmonary tuberculosis. (THL 2015.) Tubercolusis plan goal and objective in Finland is demon-
strate below in figure 3. 
 
 
 
 
Figure 3: Tuberculosis plan goal and objective in Finland (National Institute for Health and 
Social Welfare 2013,47) 
 
2 The purpose and aim of the project 
The main goal of this development thesis project is to create recommended evidence prac-
tices for isolation for tuberculosis patients in acute hospitals. The main objective is to effect 
and improve on infection prevention and isolation practices following national as well as   
international  guidelines and legislative frameworks. For the purpose of this thesis, Health 
Care Professional refers to individuals working in the hospital delivering health care services 
and supports. The specific objectives are: 
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1) To create recommended isolation practices for tuberculosis patient in acute hospitals. 
2) Introduce a tool for assessing the implementation of these practices. 
3 Construction of the development method and assessment tool 
According to Polit and Beck (2006) a research method is a procedure used to collect and ana-
lyzed important data relating to the research question in the study. The title for this devel-
opment project addresses infection prevention and isolation practices for tuberculosis pa-
tients in acute hospitals, by creating recommended practices that will improve the quality of 
care and decreases the spread of infection with the introduction of an assessment tool. (Siu & 
Comerasamy 2013). This development project uses an integrative literature review to create 
recommended practices for isolation practices for tuberculosis patients in acute hospital. The 
development project report introduce an assessment tool which assessed  HealthCare Profes-
sionals (HCPs) adherence to both international and national practices for infection prevention 
and isolation practices for tuberculosis patients. This chapter will explain the implementation 
of this development project report, integrative literature search, introducing the assessment 
tool and finally criteria for creating recommendations. 
3.1 Implementation of this development thesis project 
The main goal of this development was to create recommended practices for assessing isola-
tion protocol in acute hospital. It began with the author´s familiarity of school´s lectures and 
discussions on infection prevention and isolation on different courses, assignments, books 
reading and presentation at the beginning of the study in September 2015. Different ideas 
from courses, presentations and assignments motivated and help the author to gained more 
knowledge and information relating to infection prevention and isolation practices of patient 
leading to the penning of this thesis project. As earlier mention the first and original idea was 
to work with a project which was not realized. A changed idea was presented during a thesis 
seminar in Laurea University Applied Sciences on 21.5.2016 including course mates and lec-
turers. The idea on tuberculosis was important couple with the coming of immigrants from 
different countries into different regions in Finland. Looking at the immigrant  background 
coming from areas with long history of tuberculosis occurrences and high risk area with poor 
medical facilities and the long distances of walked in the forest with no proper health exami-
nation was an eye opening to the author.   
 
The first draft of the assessment tool was presented on the 07.06.2016, to the thesis supervis-
ing lecturer, the author received feedback from the supervisor to proceed searching for in-
formation relating to infection prevention and isolation. By October 2016, the second draft of 
the assessment tool was presented to the supervisor for cross checking. During a meeting with 
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the supervisor held on the 7.11.2016 the assessment tool were corrected again and ready for 
presentation to students for cross reviewed. On the 19.11.2016 the assessment tool was pre-
sented to Master students of Global Development and Management in Health Care coming 
from different countries and the thesis supervisor. Positive and feedback comments on the 
progress of this thesis project were discussed. On the 30.08.2017, a complete report on this 
thesis project was presented to the supervisor and plans were made to present the final ver-
sion of this thesis project. Final presentation of this thesis project was done on the 
07.09.2017 at 15-16 pm during a thesis seminar held at Laurea Tikkurila. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Thesis guidance schedule 
 
Presentation of thesis idea, thesis design and collection of 
materials. February 2016 
Formulation of assessment tool, presentation of plan, the-
sis guidance with supervisor. June 2016 
Presentation of final draft of assessment tool, project report, 
thesis guidance with supervisor. August 2017 
Thesis presentation September 2017 
Presentation of plan to other Master  students of Global 
health, feedback from Master students and supervisor, thesis 
guidance with supervisor. November 2016 
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3.2 Integrative literature review and data retrieval  
This development thesis was based using an integrative review. Good recommendations are 
based on the research articles and are design to clarify daily nursing. Investigations based 
recommendations make for a better and more consistent treatment for the patient (Lauri 
2003). An integrative review research includes the identification, analysis and synthesis of 
findings from qualitative and quantitative studies outcome including theoretical literature in 
order to determine the context of the present topic (Burns & Grove 2011, 24).The purpose of 
an integrative review is to synthesis findings from different independent studies to determine 
more understanding of the present topic. An integrative review has the potential for explor-
ing past studies on the present topic presenting alertness and understanding of different ap-
proaches, theories and opinions (Burns & Grove 2005) on what is already known about the 
topic as it has an influence on the materials used (Johansson, Axelin, Stolt & Ääri 2007) and 
the importance of evaluating  literature in respects to quality and reliability (Coughlan, Cro-
nin & Ryan 2013, 2-9)  presenting findings in a chronological up-to date manner (Polit & Beck 
2012;  Aveyard 2010).  
 
In the healthcare, an integrative review is important as many studies have been critically 
analyzed with findings from previous scientific studies, offering HealthCare Professionals with 
an up-to day evidence base in formations. However there are few important aspects through-
out the process of an integrative review (Burns & Grove 2005; Kankkunen & Vehviläinen-
Julkunen 2009; Aveyard 2010). These include; recognizing and defining concepts connected to 
the study topic, recognize the study problem, search for previous studies, find theoretical 
background and new interventions, recognize study hypotheses or questions, create a tool for 
data collection, interpreting previous researches so as to be acquainted with the current 
topic to be research. 
3.3 Data retrieval process 
This integrative literature search uses evidence research recommendations with scientific 
related literatures, studies, digital sources and journals as sources, to acquire for the most 
suitable knowledge. The following databases; EBSCO (CINAHL) Ovid full text, ProQuest, Med-
line, Joanna Briggs Institute, PubMed were used to obtained relevant  materials for this de-
velopment project, using search words; tuberculosis, isolation, infection prevention, infection 
control, airborne infection, isolation practices, recommendations practices, acute tuberculo-
sis patients and isolation guidelines.  
 
 
 
 
 16 
 
 
 
 
Inclusion criteria  Exclusion criteria 
 
• Articles reporting on isolation recommen-
dation, practices 
• Abstract and title full text  
• Publications in English,and in any country 
reporting on isolation practices. 
• Evidence-base articles qualitative and 
quantitative studies 
• Articles on tuberculosis  
• Articles on infection prevention 
 
•Case study report 
•Papers not in English 
•Articles that are not in acute health 
settings and  
•Outpatient clinics 
 
Table 1: Criteria for articles selection 
 
 
For data collecting purpose, search was conducted in English, keywords, quotes and similar 
findings were basically explored so that they reflect a single underlying research concept ac-
cording to the goals of this development project. The inclusion and exclusion criteria are 
show on the table (1) above. Search results and number of hits and selected review articles 
are summarized in table (2) below. The chosen articles for this development project are 
shown in Appendix 2 (Chosen research articles) are based on content trustworthiness and or-
ganization. The chosen articles are related to infection prevention, isolation practices and 
tuberculosis. 
 
Database search terms hits Abstract based 
selection 
Title 
based 
selection 
Article ac-
cepted 
CINAHL/Ebsco 
2007-2017 
Turberclosis And 
isolation prac-
tices 
77 11 6 2 
 Isolation AND 
infection control 
30 8 3 1 
 tuberculosis AND 
isolation prac-
tices 
35 5 4 1 
OVID(including 
Medline, JBI)  
Isolation AND 
infection control 
136 5 2 2 
 tuberculosis AND 
isolation prac-
tices 
28 2 10 1 
 airborne isola-
tion AND rec-
ommendation 
45 4 1 1 
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ProQuest turberclosis And 
isolation prac-
tices 
9 2 0 1 
Pubmed airborne isola-
tion AND rec-
ommendation 
93 13 14 1 
 tuberculosis AND 
isolation prac-
tices 
23 5 2 1 
 
Table 2:Database searching process 
 
The author begins the integrative literature review by presenting the aim which was ``to cre-
ate recommended isolation practices for tuberculosis patient in Acute hospitals´´ and ``In-
troduce a tool for assessing the implementation of these practices.´´ with a focus on infec-
tion prevention using PICO model (Melnyk & Fineout 2005; Grove, Burns & Gray 2013). The 
table 3 below shows study research according to PICO model. 
 
Population Intervention/Question Outcome Setting 
 
1)Tuberculosis pa-
tients(acute) 
2)Heathcare profes-
sionals 
 
isolating tuberculosis 
patients. 
 
Reduce transmis-
sion of infectious 
TB disease in acute 
heathcare environ-
ment. 
 
Isolation room in 
acute healthcare en-
vironment 
 
Table 3: Illustration of research question according to PICO format. 
3.4 Assessment tool  
The assessment tool for implementing isolation practices in acute care environment is intro-
duced in the (Appendix 1) comprises of 45 questions. The applied and simplified AORN (2013) 
recommendation formats was use in framing the assessment tool. The questionnaire of 4- 
point Likert response of strongly agree/agree/disagree/strongly disagree are used. The scale 
range of one to four whereby four represent strongly agree and one signify strongly disagree 
to acceptance to isolation practices and  tuberculosis prevention by nurses on both interna-
tional and national recommendation practices. The tools as reviewed with answers choice 
explanations are shown on table 4 below. 
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Answer choice               Explanation 
Strongly Agree
  
Gloves are available outside all rooms or within 3 meters  in the TB isola-
tion room. 
Agree  Gloves are available outside most  rooms or within 3 meters  in the TB 
isolation room. 
Disagree  Gloves are available in most  rooms  futher than 3 meters or not avail-
able at all. 
Strongly Disagree
  
Gloves are available away in all  rooms futher than 3 meters  or not 
available at all. 
 
Table 4: Answer choice explanation for assessment tool 
 
Operationalization of the assessment tool questions are divided as follows; background demo-
graphic questions, tuberculosis related transmission, sign and symptoms, questions on estab-
lishment of isolation, questions on maintenances of isolation and lastly questions relating to 
discharge of isolation. The questions were open and close ended questions with an additional 
personal opinion comments to be answered as checklist on the assessment tool in relation to 
both international and national practices on infection prevention and tuberculosis isolation in 
acute environment/hospitals. Operationalization for acute isolated tuberculosis patient is 
shown on table 5 below. 
 
 
Background demographic 
  
Question on this section con-
sist of basic personal infor-
mation. 
From question 1 to question 
3 
Tuberculosis related knowl-
edge   
Question testing on nurse’s 
knowledge on TB transmis-
sion, sign and symptoms.( 
WHO, THL, Guidelines for 
Tuberculosis Control in New 
Zealand (2010), CDC 
From question 4 to 11 
Establishment of Isolation 
  
Questions relating to isola-
tion background check list.( 
NHS (2015, 2016), WHO 
(2011, 2010, 2015) 
questions 12 to 22 
Maintenance of Isolation 
  
Question relating to main-
taining isolation protocol on 
hand hygiene, use of per-
sonal protective equipment, 
room environment and dis-
posal of used items. Patient 
movement within and out of 
the isolation room (NHS 
(2015, 2016), WHO (2011, 
2010, 2015) 
from question 23 to 39 
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Disestablishment of Isolation 
  
Questions testing on how to 
clean and keep the room 
safe for the next patient. 
Types of cleaning equipment 
and detergent, communica-
tion level to the infection 
control team.( NHS (2015, 
2016), WHO (2011, 2010, 
2015) 
From questions 40 to 45 
 
Table 5: Operationalization for acute isolated tuberculosis patients 
3.5 Creating recommendations 
Recommendations practices decreases the performance of unsuitable procedures and inter-
ventions. The goal of recommended practices is to exploit good evidence-based data in nurs-
ing, involving specific nursing action of a scientific display. (WHO 2014, 123). A good recom-
mendation are based on expert feedback and the following principles: 
 
1. Clarity: A rigorous definitions, and the arrangement of the recommendations and lan-
guage are understandable.  
2. Quality: The recommendation are created and conveyed on accessible scientific 
proof, and it will accomplish the proposed health budget and aid. 
3. Representative: The recommendation cluster is shown by all parties to the recom-
mendation. 
4. Accuracy: The groundwork of the recommendation development has been honestly 
defined. 
5. Repeatability: A similar recommendation will achieved by another group constructed 
on the similar display.   
6. Reliability: The recommendation can be use by other researchers in the same med-
ical conditions and similar way. 
7. Flexibility: The recommendation is able to identify and describe outstanding situa-
tions and the concern of patient´s opinions in decision-making. 
8. Cost effective: In case of changes in any nursing practices the cost is equitable and 
sensible. 
9. Applicable clinically: Target population is define and is based on scientific evidences. 
 
The recommendations are based on the criteria for creating recommendations that are men-
tion above, supported by the results from the evidence-based research. The aim of the rec-
ommendation is to effect the use of appropriate practice in isolation and infection prevention 
of tuberculosis. 
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3.6 Limitation 
There are some limitations of this study. Firstly lack of a proper pre-experiment on the as-
sessment tool on tuberculosis patient on isolation is a limitation of the thesis. Notwithstand-
ing the truth of the assessment tool can only be assessed by conducting an experimental study 
to test the tool in clinical settings. The assessment tool can be tested in hospitals for appro-
priate treatment of patients in isolation where there are no assessment tool to manage isola-
tion practices for tuberculosis patients. This can be serving as a baseline data for isolation of 
tuberculosis patients in acute hospitals. Secondly, for this thesis, the literature review was 
piloted according to Laurea University of Applied Sciences guidelines on thesis writing with 
full guidance and supervision from the thesis supervisor and supports from course mates, 
however lack of untested implementation and value may reflect the assessment tool. 
3.7 Theoretical perspective 
The theoretical framework for this thesis is steered using the Health Belief Model (HBM), 
which emphasis on individual belief and attitude on health behaviour. It forecasts that an in-
dividual´s noticed risk of illness will empower the individual to control the possibility of im-
plementing and accepting healthy behaviours. (Tang & Wong 2004.) According to Nutbeam 
and Harris (2004), the HBM model has been used as a designing tool to promote adherence 
and healthcare recommendations with preventive health behaviours. The HBM consist of six 
concepts; recognize vulnerability, recognize harshness, recognize benefit or advantages, rec-
ognize obstacle or obstruction, cues to action, and Individual effectiveness. When HCPs and 
patients identify the risk vulnerability to TB infection and the implications on their health, 
both HCPs and patients will be contented to participate to isolation precaution protocol in 
order to avert transmission. Additionally helpful cues to action received by HCPs and patients 
like posters on hand hygiene, the appropriate use of personal protective equipment, to build 
their individual effectiveness considering that protective actions decreases infection risk  and 
overshadow cost and obstacle  will motivate the HCPs and patient to  participate effectively 
to the recommendations.(Glanz, Rimer & Viswanth 2008.) Many articles have analyzed the 
used of Health Belief Model in improving adherence to recommendations and infection pre-
vention to enlightened health behaviours (Tang & Wong 2004).  
 
4 Recommended practices for isolation of tuberculosis patients in acute hospital 
These recommended practices have been constructed using international guidelines and evi-
dence-based practices. The recommendations seek to explain the principles of isolation of 
tuberculosis patient and also infection prevention. Also the role of both patients, HealthCare 
Professionals and visitors during patient isolations in acute healthcare environment. In addi-
tion, the aim of recommended practices is to basically elucidate good practice and proce-
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dures in isolation of patient with tuberculosis within the ward and to uphold quality care 
while reducing the rate of transmission. 
 
In order to prevent the spread of tuberculosis, it is very necessary to follow the correct pro-
cedure involves in isolation of patients and practices cautiously as planned. Administrative 
and room check, use of proper personal protective equipment, hand hygiene, communication, 
cleaning equipment and appropriateness are toughest evidences to combat infection preven-
tion particularly tuberculosis. The recommended practices are presented in sequential order 
and focuses on infection prevention of TB. 
4.1 Establishment of isolation of acute tuberculosis patient 
4.1.1 Administrative check  
Recommended practice 1: After an adequate examination of patient´s health situation and 
proper check on documentation, the healthcare professional will consider isolation protocol. 
 
Rationale statement: The aim of administrative check actions is to decrease contact of pa-
tients and HCPs to infection by preventing the generation of infectious M. tuberculosis. Rapid 
diagnosis of patients with TB is the most effective intervention to begin an isolation process 
(Nardell & Dharmadhikari 2010). Administrative checks endure immediate provision of isola-
tion and care interventions for patients and HCPs including personal protective equipment 
and good ventilated room (WHO 2009). 
 
Recommended practice 2: The healthcare professional will enlighten the TB patient on the 
upcoming procedure on isolation practices, reasons, and importance of the process, ensuring 
that patient understand and encourages patient to ask and share their thoughts.  
 
Rationale statement: The aim of patient counselling is to improve motivation and commit-
ment to treatment. Tuberculosis is not just a disease, but also an infectious disease, which 
explain why patients should have adequate education on the disease and isolation procedures 
to prevent transmission (CDC 2007; WHO 2009). Insufficient patient education on adherence 
to isolation may cause the patient not to fully participant in the isolation process leading to 
incorrect isolation practices and spread of the disease. Patients on isolation can feel bias, 
uncomfortable, rejected therefore caring and handling information relating to patients health 
and isolation practices should be impressive and appropriate. (NICE 2006; Jarvis 2010.)  In-
formation connecting to tuberculosis isolation should be well explained and understood and 
patient express their feeling in relation to the isolation practices and treatment. The goal of 
isolation is a collaboration of the healthcare professionals and the patients to accomplish the 
success of the isolation, which embroils encouragement and hope (Amon, Girard, & Keshavjee 
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2009), to build a control relationship (Kääriänen & Kyngäs 2007) to attained the success of the 
isolation process. 
4.1.2 Room check 
Recommended practice 3: HCPs will consider the type of equipment and materials needed in 
the isolation room. 
 
Rationale statement: The isolation room should not be crowded with equipment and materials 
that retained dirt or humid. Furniture and materials anchored bacteria growth and served as 
a source of contamination. To reduce unnecessary movement of HCPs in and out of the isola-
tion room and to reduce the risk of materials and equipment harboring growth of bacteria. 
(Department of Health 2008; CDC 2007; WHO 2009, 2014.) 
 
Recommended practice 4: Doors and windows in the isolation room remain close to uphold 
negative pressure with good ventilation. 
 
Rationale statement:  The purpose of isolation is to prevent the spread of infectious airborne 
particle. TB patients are place in a negative pressure isolation room, where air is gently expel 
outside. The doors and windows are closed to maintain negative pressure, and must be check 
daily to ensure it remains negative. (Pratt 2009.) Focusing on airborne isolation include the 
need for ventilation. To achieve effective ventilation the polluted air is being eliminate and 
exchange with adequate outside air. High efficiency particulate filtration (HEPA) is used. An 
estimate of six to twelve air changes per hour is require to reduce the concentration of infec-
tious particles in the room air (Tellier 2006; WHO 2009b), and an automatic warning alert sys-
tem in place (Walker, Hoffinan, Beimett, Vos, Thomas & Totnlinson 2007).  
 
Recommended practice 5: The isolation room should have educative posters and leaflet with 
instructions for isolation protocol.  
 
Rationale statement: Proper education on cough etiquette and hand hygiene decreases 
transmission of pathogens. Information on the leaflets and posters shows information on:   
 What makes him/her infectious, length of movement restriction ? 
 The different protective equipment to be use 
 Use of personal hygiene equipment 
 What can he/ she do to prevent the spread of infection (hand disinfection, mask). 
 Coughing etiquette and disposal of used tissue paper. 
 Correct used of various waste bin. 
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Instructive posters and leaflets help patients to constantly follow and adhere to the right pro-
tocol that are needed in the isolation process which will eventually prevent cross contamina-
tion. (Anttila et al. 2010,195)  
 
Recommended practice 6: An isolation signs is place outside the room to specify the level of 
precautions. 
 
Rationale statement: The significance of an isolation sign is a reminder to healthcare profes-
sionals and visitors on the precaution of isolation and the principles and procedures require. 
Isolation does not interfere with other procedures, such as therapies, blood test, but that the 
risk of infecting other patients and healthcare professionals is being prevented. (Aziz 2008.) 
 
 
 
Figure 5: Isolation sign (Slideplayer.com) 
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Recommended practice 7: The isolation room should have all hand hygiene facilities, such as 
sink, hand paper, soap and alcohol hand gel dispensers.  
 
Rationale statement: An open sink that operated manually or automatic for patient to wash 
hands with liquid detergent dispenser. The hand paper for drying of wet hands after proper 
handwash, and an alcohol hand gel for disinfectant (National patient Safety Agency 2008). An 
open sink is good so that it has no shelf that bacteria can stick on it. All these items are 
available at all time and point of care, which provide access to good hand hygiene and pre-
vention of diseases. (National Patient Safety Agency 2008;  Anttila et al. 2010.)  
 
Recommended practice 8: The different waste bin in the isolation room are labels with ap-
propriate colours and labels to avoid mixing of waste and for proper disposal.  
 
Rationale statement: All used materials are potential sources of contact contamination, and 
therefore be considered contaminated. Appropriate legislation guiding waste disposal so as to 
prevent transmission, ensuring environmental safety. The use of coloured coded waste labels 
show an easy and good way of segrating waste thereby preventing the spread of contact con-
tamination and reduce infection risk. The colours as explain below.  (NICE 2007; HUS 2007, 
2011) 
4.2 Maintenance of isolation of acute tuberculosis patient 
4.2.1 Hand hygiene 
Recommended practice 9: Health care professionals perform hand hygiene (wash +hand rub) 
in following situations. The Figure 6 below illustrated: 
 Before touching a patient 
 Before clean/aseptic procedures 
 After body fluid exposure/risk 
 After touching a patient 
 After touching patient surroundings 
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Figure 6:Five moment of hand hygiene (WHO 2009a, 2009b,) 
 
Rational statement: Hand hygiene is the simplest and most effective means of preventing 
hospital infections (Siegel, Rhinehart, Jackson & Chiarello 2007; WHO 2009, 2014). Good hand 
hygiene is essential for the prevention of tuberculosis and others hospital acquired diseases 
(Gould 2010; Akyol 2007). Microorganisms that are acquired from infected Tb patient can re-
main on the hands of healthcare professionals. Touching of areas that are high in potential 
pathogens with bare hands spread contamination easily.  Microorganisms and body fluids can 
infect the membrane or skin of ungloves hands or through leakage in gloves. By performing 
proper hand washing, these microorganisms are removed. (CDC 1996; NICE 2006; WHO 2009.)  
All patients in the isolation room together with visitor should maintain proper hand hygiene 
and should be expose with posters on hand washing technique (Aziz 2006). Illustration for 
hand washing technique is shown on figure 7 below. 
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Figure 7: How to hand wash (WHO 2009a, 2009b) 
 
Recommended practice10: Alcohol based hand rub used in hand hygiene. 
 
Rationale statement: Alcohol based hand rub is faster, more effective, less irritating to hand, 
less time consuming in the absence of a sink with great improvement in infection prevention 
and tuberculosis. Avoid unnecessary use of gloves, as it is important to prevent hand dermati-
tis. (Pitett 2011; HUS 2007.) Alcohol-based hand products decrease the time required for 
hand hygiene (approximately 30 seconds per use) (CDC 2002). Figure 8 below demonstrate the 
technique for hand rubbing. 
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Figure 8: How to handrub (WHO 2009a, 2009b) 
 
 
4.2.2 Proper use of personal protective equipment 
Recommended practice 11: Health care professionals should wear appropriate gloves. 
 
 28 
Rational statement: The use of appropriate gloves by health care professional reduces trans-
mission of pathogens. Gloves function as a physical barrier to prevent contamination from 
body fluid and microorganisms. Health care professionals should wear gloves on clean disin-
fected hands (Boyce & Pittet 2002; HUS 2007).The main reasons for using gloves with Tb pa-
tient in isolation environment are; firstly to reduce the risk of transmission of infections from 
patient to healthcare professionals and vice versa and secondly to prevent transmission of 
microorganisms from patient to patient through the hand of healthcare professionals. (Pittet, 
Allegranzi & Boyce 2009; WHO 2009.) It is essential to note that gloves should be worn during 
any procedures anticipating exposure of blood and body fluid, broken skin, contaminated in-
struments and  mucous membrane (Siegel et al. 2007;  Flores 2007) this ensures that other 
microorganisms are not acquired on the gloves and transferred to susceptible sites on the pa-
tient (Royal College of Nursing 2012). Protective gloves do not completely end hand contami-
nation, hence proper hand hygiene and disinfection is necessary even after gloves have been 
removed (HUS 2007, 2011). 
  
Recommended practice 12: Change of appropriate gloves between work stages on the same 
patient and from patient to patient.  
  
Rationale statement: Protective gloves are single-use task-specific, and should not be washed 
or  disinfected between patients. Gloves are removed after caring for patient, between dif-
ferent cares activities from a contaminated body site to a clean body site within same pa-
tient, and before touching a clean environment. The purpose of changing gloves is to prevent 
transmission of pathogens from patient to patient and stop spreading of pathogens from dirty 
environment to clean site. A broken gloves should be remove immediately follow by proper 
hand hygiene. (WHO 2009; CDC 2007; HUS 2007, 2011.) After any caring procedures or activi-
ties, used gloves should be immediately removed and dispose appropriately to safeguard pa-
tients, and that other items are not contaminated (Royal College of Nursing 2012). 
 
Recommended practice 13: No reusing of gloves 
 
Rationale statement: Used protective gloves are contaminated, and served as vehicle for 
transmission of microorganisms from patient to patients, HCPs and to other surfaces touched. 
Reused of single-used Protective gloves is completely not acceptable even within same pa-
tient therefore should be discard in appropriate waste bin to prevent contamination. If pro-
tected gloves are reused, an adequate and validated reprocessing method needs to be devel-
oped to ensure glove integrity and microbiological decontamination. (WHO 2009; Moore 2013; 
HUS 2007, 2011.)   
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Recommended practice 14: Using gloves is not a substitute and do NOT replace the practice 
of hand hygiene. 
 
Rationale statement: The hands of healthcare professionals are feasibly infected even when 
gloves are used and possible contaminated in the process of removing gloves, with microor-
ganisms (Olsen, Lynch, Coyle, Cummings, Bokete & Stamm 1993; Anttila et al. 2010; HUS 
2011). Significant contamination of the hands can be cause by occult break in unused gloves 
irrespective of the proper precaution on donning (removal) of glove by nurses. (WHO 2009; 
CDC 2007; HUS 2012) 
  
Recommended practice 15: Proper respiratory protectors used by Healthcare Professionals 
and patients. 
 
Rationale statement: Respiratory protection for patient is the mask while a fitted N95 or 
higher level respirator for HCPs and visitors (WHO 2009) which permits better oral communi-
cation with patients (Nardell & Dharmadhikari 2010). The respirator relies on an airtight seal 
edges and block droplet nuclei with the help of tiny pores while the mask has no airtight seal 
and pores are large. Patients mask should be wore correctly, and coughing patients should use 
the mask during the isolation process and mask is change immediately when wet or broken to 
prevent transmission of airborne microbe to others. The purpose of the fitted N95 respirator 
is to protect healthcare professional and visitors from inhaling airborne pathogens and saliva 
that is exhaled by the infected TB patient, while the masks prevent airborne pathogens from 
spreading from the patients to others (Siegel et al. 2007; WHO 2009). 
 
Recommended practice 16: Disposable gowns are use and discard properly after used by 
HCPs. 
 
Rationale statement: Protective disposable gown are worn by healthcare professional before 
contact with patient, and be removed before leaving the isolation room. This gown served as 
physical barrier, prevent wetting and contamination of clothing. (Anttila et al. 2010.) Used 
protective gown served as breeding ground for pathogens and as a source of transmission of 
bacteria. Contamination of the hands may come from an unclean gown. The Protective gown 
are considered infected once it has been used and should be discarded immediately in the  
appropriate waste bin bag designated to prevent cross-contamination. (CDC 2007; WHO 
2009a, 2009b.) 
 
Recommended practice 17: Visitors and duration of visits into the isolation room is monitor,   
controlled by the HCPs and should be allow only when necessary. 
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Rationale statement: Within the hospital, transmission of diseases usually take place through 
air, contaminated surfaces (vehicle) or humans (vectors). Visitors into TB isolation room be 
controlled, and on strict observation with proper guidance from the HCPs, since human serve 
as source of transmission of diseases. Control unnecessary visitors to limit the number per 
time. The significant need to weigh the scale to prevent more contamination of the disease 
than patients socializing. (Silvia et al. 2015.) When necessary, visitors should be  physically 
protected and mentally educated on the protocol on isolation practices to prevent transmis-
sion. Strict hospital policies on visiting days and hour will prevent inappropriate visit and re-
duce infection risk. (Anttila et al. 2010) 
 
Recommended practice 18: Patient suffering from TB disease on isolation wear a mask while 
waiting at the corridor for any medical procedure. 
 
Rationale statement: Tuberculosis is an airborne disease, and the rate of transmission is very 
easy and fast. Patient suffering from tuberculosis on isolation should always wear an appro-
priate mask while waiting at the corridor in case of a procedure. Wearing of mask by Tb pa-
tient prevent contamination of other patients who might be walking along the corridor or still 
seated at the section. Infected Tb patients should be taken immediately to the procedure 
room and not wait in the open corridor to prevent infection transmission. (WHO 1999, 2009; 
Takalani 2014).The purpose of isolation is to protect the health of other patients and prevent 
transmission hence the movement of TB patient is control to fulfil the isolation aim. Patients 
only leave the room when it is important and with all necessary prevention precaution barri-
ers. (WHO 2009; Anttila et al. 2010;  HUS 2012) 
 
Recommended practice 19: Transportation of laundry is done in a proper way as sealed to 
avoid contact with personal clothing with the soiled items to prevent transmission. 
 
Rationale statement: Pathogens are transmitted from dirty linens to healthcare professional 
and patients through contact contamination and also by airborne contamination in assistance 
of the linen dust. All laundry should be place in the appropriate laundry bags as indicated to 
reduce spread of infection. Dirty linens should not be place on the floor directly, or close to 
patients’ equipment area, and healthcare professional uniforms. Laundry is transported in a 
transparent soluble bag not full and cautiously sealed. Soiled linens are sealed in a plastic bag 
and sealed in a yellow bag. (NHMRC 2010; Anttila et al. 2010; HUS 2011)  
4.3 Discharge of isolation of acute tuberculosis patient 
Recommended practice 20: Transporting TB patient on isolation, the nurses should inform the 
Infection Prevention and Control team (IPCT).  
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Rationale statement: The IPCT are specialist in infection prevention. They (IPCT) will be able 
to provide both the paramedic team and the nurses on the appropriate precaution barrier 
needed by the patient in order to prevent cross contamination. (Nardell & Dharmadhikari 
2010; NHMRC 2010; Anttila et al. 2010 )  
 
Recommended practice 21: The nurses should informed the receiving healthcare personnel on 
the impending arrival of the TB patient isolation condition and precaution to prevent trans-
mission. 
 
Rationale statement: When a TB patient is being transfer to another ward, the nurses should 
provide the receiving healthcare professional with adequate information about the patient´s 
diagnosis, treatment and prevent precaution. This is to permit the receiving ward to make 
necessary arrangement to reduce any risk of contamination, and prepared all protocol by  
allocating for special cleaning and sterilizing to prevent infection transmission. (CDC 2007, 
2010; Nardell & Dharmadhikari 2010; NHMRC 2010; WHO 2014)  
 
Recommended practice 22:  Adherence and cleaning of the isolation room is done according 
to hospital protocol to prevent transmission of infectious tuberculosis.  
 
Rationale statement: Cleaning of the isolation room is done with adequate protocol to ensure 
all contaminated items that were in the room are disinfected properly. Starts decontamina-
tion from the maximum to the lowest area, and from the least infected to the most infected. 
Cleaning solutions and tools are change when dirty. Cleaning and cleaning tools is done as per 
manufacturer directions considering the time needed for preparation for efficient disinfec-
tion. Thorough decontamination of all surfaces in the room to decrease the risk of getting 
contamination from the room area.(NICE 2008; Aziz 2008; NHMRC 2010; Anttila et al. 2010; 
HUS 2011) 
 
Recommended practice 23: Cleaning team are inform about the isolation room condition. 
  
Rationale statement: The room environment saved as a source of transmission of pathogen, 
hence to prevent infection transmission the room environment, bed and equipment has to be 
clean with appropriate protocol. There are different cleaning chemicals agents and machine 
for cleaning different surfaces. The type of information provided by nurses to the cleaning 
team about the room condition will determine the  cleaning materials needed, hence provid-
ing adequate information will enable the cleaning teams to schedule sufficient time and pre-
pare the right equipment needed to clean the room to avoid cross contamination. Cleaning 
equipment used in the isolation room can be infected so it should not be use in another room 
to avoid cross infection. (CDC 2007, 2010; HUS 2007; WHO 2014) 
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Recommended practice 24:  Proper cleaning of both used and unused equipment. 
 
Rationale statement: After the TB patient is transferred out of the room, all used and unused 
equipment  in the isolation room should be carefully  cleaned  according to manufacturer´s  
instruction to prevent transmission of infectious agent to other patients (Pittet, Allegranzi & 
Boyce 2009; HUS 2007). 
5 Evaluation of study 
In this section of evaluation is divided in to three parts; evaluation on the method, evaluation 
on assessment tool and evaluation on personal reflection. 
5.1 Evaluation on the method  
The assessment had methodological problem as data collected came from different authors, 
international and national guidelines practices, relating to infection prevention, isolation and 
tuberculosis. The author read through the material and extracted important materials need-
ed. All the articles used in this study came from reliable recommended nursing research from 
the databases of  Laurus, WHO, CDC, ECDC,  EBSCO, Joanna Briggs Institute and CINAHL which 
are vital research data bases with up-to-date publications in nursing and healthcare journals 
(EBSCO 2014) to support research needs in diverse healthcare regulation (OVID 2014). The 
following search words were used: ``tuberculosis,´´ ``recommended isolation practices,´´ 
``infection prevention´´.   
 
Several literature stated different theories patenting to infection prevention and isolation 
practices for tuberculosis patients. Based on Laurea guideline on thesis writing, which spelled 
out the use of old article, some old article had very important evidence concerning the study, 
hence the author read and recited them in order to develop the understanding on the theme 
of this project. Validity is simply the degree of accuracy of claim  to produce consistent re-
sults. It leap the entire developmental idea and establishes the results to meet scientific re-
search requirements, which is important to both readers and researcher. (Burns & Grove 
2005, 214.) 
 
The validity of the recommended practices is inclusive to the target group being isolation of 
patient suffering from acute tuberculosis. The recommended practice are review from previ-
ous literature on guidelines on infection prevention and isolation of tuberculosis patients. Ac-
cording to Roberts, Priest and Traynor (2006, 41), results to the study questions are obtained 
from the development project. The recommended practices which is the result for this study 
can be retrieved by other authors, although it may differ from researcher to researcher but 
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the concepts will linger alike on the same topic. The recommended practices can be general-
ized since the target group was isolated acute tuberculosis patients. 
 
Other method could have been good for this development thesis project like quantitative 
method with interview and questionnaire, where practical and direct demonstration of the 
recommended practices could be seen and done with patients suffering from tuberculosis and 
in the isolation unit in acute hospital which is the target group. But due to time factor and 
the unrealized plan to work in a clinical development project, the author choose to used an 
integrative literature review. 
5.2 Evaluation on assessment tool 
The evaluation of the assessment tool is completed according to WHO criteria.(WHO 2014, 
123).The quality of the recommendation  is destine to attain the suppose cost and health 
benefits so that the rate of infection of tuberculosis  is reduce with  relative low cost  and 
promote better healthcare services to patients. Each of the recommended practices are 
drawn from previous researches with good evidence of its effectiveness in infection preven-
tion. 
 
Clarity: The recommended practices in this thesis are from both international and national 
evidence researches, instruction language is clear and understandable. Recommended prac-
tices advanced regularly in accordance with the isolation process. 
 
Quality: The recommended practices are said to accomplish the envisioned cost and health 
benefits, as recommendation are based from relevant researches. These created recom-
mended practices for assessing isolation practices of acute tuberculosis patients will enable 
both healthcare professionals and patients to reduce infection rate and reduce cost of care. 
The author tries to use important best up-to-day data concerning infection prevention and 
isolation of acute tuberculosis patients. 
 
Representation: The different group are represented in the recommendation, and their vari-
ous responsibilities in the isolation process. The patient group being acute tuberculosis pa-
tients and the healthcare professionals. 
 
Accuracy: The research and recommended practices are explained precisely, through logical 
plans, progression and evaluation procedures. The author suggest that, consistent editing and 
up-date of the recommendations with recent research should be checked based from the cre-
ated recommended practices. 
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Repeatability: The recommended practices created in this study can be retrieved by other re-
searchers using similar target group under the same medical condition. Hygiene practices and 
isolation are useful in infection prevention as practically use in the assessment tool. 
 
Reliability: Using the same clinical setting, the recommended practices can be apply in the 
same way by different authors. In assessing recommended isolation practices for acute tuber-
culosis, recommended practices such as administrative check, room check and personal pro-
tective equipment can be applied. 
 
Flexibility: The created recommended practices identify important special conditions of pa-
tients’ point of view such as bias, uncomfortable as well as rejection. Collaboration of the 
healthcare professionals and the patients to accomplish the success of the isolation embroils 
encouragement and hope. 
 
Cost effective: In healthcare services, changes are attained at a sensible charge. Selecting 
the cost of personal protective equipment (gown, gloves, mask, N95 respirator), and educat-
ing healthcare professionals and patients on isolation practices will cost less and will validate 
the decrease of infectious tuberculosis.  
 
Medical applicability: The recommended practices created in this study defined the target 
group which are tuberculosis patients on isolation, and is based on evidence from previous 
literature. The recommended practices is aim at introducing the assessment tool to be used 
in hospital. 
5.3 Conclusion 
Protecting the health of patients, visitors, families and  HealthCare Professional from infec-
tious disease such as airborne tuberculosis during isolation process is the primary responsibil-
ity of all Health Care Professionals. Nonetheless, due to difficult and assorted needs of pa-
tients, it is not easy for HealthCare Professionals to strictly follow require recommended 
practices. Inspite of this, HealthCare Professionals should understand the importance of in-
fection prevention and isolation of acute tuberculosis patients in any health care environ-
ment, hence must strive to ensure that patients not only heard about infection prevention   
and isolation, but rather understand and participate fully during the entire isolation process 
given desirable  assistance and support. 
  
Education and training is also needed to reinforce the knowledge and mind-set of HealthCare 
Professionals engaged in patient care to enable them offer correct, consistent recommended 
practices and quality care to patients. Although one may assume adhering to international 
and national recommended practices, the questions listed in the assessment tool (Appendix 1) 
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would promote good infection prevention and isolation protocol and thus reducing risks of 
infection transmissions of airborne tuberculosis. However there is not enough evidence sup-
porting its use in practice, but further research can be required to evaluate infection preven-
tion and isolation practice outcomes using the assessment tool. 
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Appendix 1: Assessment tool for evaluating the recommended practices for isolation of tuberculosis       
patients in acute hospital.  
 
Please complete the following by placing a CROSS(X) in the appropriate box, only one number per ques-
tion. 
 
 
General data 
1. Sex:          Female            Male 
 
2. Professions:   
             Registered Nurse                             Infection prevention nurse 
             Practical Nurse                                Hygiene Nurse 
             Public –Health nurse                        Ward head manager                            
 
3. Type of Facility ward presently: 
             Medical ward                                  Infection ward 
             Surgical ward                                  Isolation infection ward 
 
 
 
Tuberculosis related knowledge. 
 
Do you 
Strongly 
agree 
 (4) 
Agree  
 
(3)    
Disagree  
 
(2)    
Strongly 
disagree 
(1) 
4.Weight loss is one symptoms of Tuberculosis     
5. Cough > 3 weeks with blood is one symptoms of Tuberculosis.     
6. Night sweats is one symptoms of Tuberculosis.     
7. Diarrhea is one symptoms of Tuberculosis.     
8. Tuberculosis is spread through air from person to person.     
9. Tuberculosis is transmitted through exchange of eating utensil 
with an    infected person. 
    
10. The possibility to have Tuberculosis depend on exposure to in-
fected person. 
    
11. Any other suggestion(s) to add for tuberculosis and related information? 
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Establishment of Isolation of Acute Tuberculosis Patient 
 
Do you 
Strongly 
agree  
(4) 
Agree  
 
(3) 
Disagree 
  
(2) 
Strongly 
disagree 
(1) 
12. Isolation rooms are indicated with a sign at the entrance.      
13. Tuberculosis patient´s information checked to avoid  
       stigmatizing. 
    
14. Isolation room inspected according to checklist.     
15. Disposable items used whenever possible.     
16. Clinical waste bin bags with labels used in the isolation room.      
17. Hand disinfectant available in the isolation room.     
18. Paper tissue available in isolation room.     
19. Gloves dispensers kept at the entrance to the isolation room.     
20. Aprons dispensers kept at the entrance to the isolation room.     
21. Hand wash sink present in isolation room.     
22. Any other suggestion(s) to add for establishment of isolation of acute tuberculosis patient? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Maintenance of Isolation of Acute Tuberculosis Patient 
 
Do you 
Strongly 
agree 
 (4) 
Agree  
 
(3) 
Disagree  
 
(2) 
Strongly 
disagree 
(1) 
23. Hands washed before entering isolation room.     
24.  Hands disinfected before wearing gloves.     
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25. Gloves worn before entering isolation room.     
26. Disposable gown worn before entering isolation room.     
27. Well-fitted disposable mask worn constantly in isolation 
room. 
    
28. Isolation room doors kept closed.     
29. Tuberculosis patient at the waiting area always wears a 
mask. 
    
30. Isolation room windows kept closed.     
31. Used gown discard before leaving isolation room.     
32. Used gloves discard before leaving isolation room.     
33. Used mask discard before leaving isolation room.     
34. Hands must be disinfected after leaving isolation room.     
35. Damaged mask of Tuberculosis patients changed.     
36. Wet mask of Tuberculosis patients changed.       
37. Soiled clothing put in sealed laundry bags.     
38. Laundry transported as sealed.     
39. Any other suggestion(s) to add for maintenance of isolation of acute tuberculosis patient? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discharge of Isolation of Acute Tuberculosis Patient 
 
Do you  
Strongly 
agree  
(4) 
Agree  
 
(3) 
Disagree  
 
(2) 
Strongly 
disagree 
(1) 
40. Infection Control Team (ICT) informed about transfer of  
      Tuberculosis patient to another ward. 
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41. The other ward staffs informed about Tuberculosis  
       patient´s isolation condition. 
    
42. Cleaning team informed on the isolation room situation. 
 
    
43. High level disinfection done according to manufacturer´s  
      recommendation. 
    
44. Any other suggestion(s) to add for discharge of isolation of acute tuberculosis patient? 
 
 
 
 
45. Suggestions and comments you think would be useful, for the future. 
 
 
 
THANK YOU FOR YOUR ANSWERS AND PARTICIPATION IN THIS PROJECT. 
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Appendix 2: Research articles  
Research article, 
Authors, Year of 
publication, name 
and country. 
Research   Problem/ Purpose 
and aim of the study 
Research Method/Data Collection Results of the study Important remarks. 
Guidelines on hand 
hygiene Care 
WHO 2009: Swit-
zerland-Geneva 
To improve practices and 
reduce transmission of path-
ogenic microorganisms to 
patients and HCWs. 
review of evidence on hand hy-
giene care 
Implemented in all health care setting This Multimodal Hand Hygiene Im-
provement Strategy and an Imple-
mentation Toolkit were design to all 
health care setting a conceptual 
framework and practical tool for the 
application of recommendations in 
practices. 
Loveday, H. P., 
Wilson, J.A., Pratt, 
R.J. 2014. Journal 
of Hospital infec-
tion. vol 86(S1) 1-
70. London-Uk 
 
National Evidence-based 
Guidelines for preventing 
healthcare-associated infec-
tions in NHS hospitals in Eng-
land. 
Systematic review using electron-
ic databases for both national 
and international guidelines. 1) 
Identified systematic review and 
guidelines 2) systematic search 
for additional evidence. 
 
The result show that by enhancing recom-
mended clinical practices in to everyday work 
life will reduce transmission and patient safe-
ty is enhanced. 
These recommendations are 
not detailed procedural protocols, 
and need to be incorporated in to 
local guidelines. None are regarded 
as optional. 
Standard infection control precau-
tions need to be applied 
by all healthcare practitioners to 
the care of all patients 
Aziz, A-M, 2008 
British Journal of 
Nursing. 
London-Uk 
Tuberculosis and the impli-
cations for  healthcare 
workers in hospitals 
Guideline from the National Insti-
tute for Health and Clinical Ex-
cellence 
Prevention and control of TB in hospital can 
be achieved through early diagnosis, good 
isolation management and the use of proper 
personal protective equipment. 
Transmission of TB can be reduced 
by implementing good infection con-
trol polices. 
Sissolak D, Marais 
F, Mehtar  S. 2011 
 Cape-Town –South 
African 
TB infection prevention and 
control experiences of South 
African nurses- a phenome-
nological study 
Qualitative study using a phe-
nomenological approach, semi-
structured interview. Sample of 
20 nurses in the academic hospi-
tal in Cape -Town 
Nurses expressed concerned on the high risk 
of TB transmission to both staffs and patients. 
Inadequate training and education on TB, 
communication barrier due to linguistic and 
cultural differences between patients and 
staffs. 
An urgent need for the implementa-
tion and evaluation of a comprehen-
sive contextually appropriate TB 
infection prevention control policy 
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Gould DJ, Moralejo 
D, Drey N, Chud-
leigh JH. 2009. The 
Cochrane collabo-
ration. London, UK 
Interventions to improve 
hand hygiene compliance in 
care 
Independently extracted data 
from two reviewers 
There were four studies, two from update and 
two from the original review. Two of the re-
sults from the follow-up data collection show 
increased compliance to hand hygiene 
Improve hand hygiene compliance 
still need enough evidence. Educa-
tion/training and introduction of 
alcohol-based hand rub and on hand, 
hygiene is still not enough. 
Takalani G. 
Tshitangano, 
2014 
 
Practices of isolation tuber-
culosis infectious patients at 
hospital of Vhembe district 
A cross- sectional qualitative de-
sign of a descriptive nature. 57 
focus group of participants 
Tb wards were not kept for patients with in-
fectious TB and many TB inpatients in the 
hospital were not isolated; the use of masks 
by patients, nurses and visitors were inappro-
priate and not constant. 
There is high risk of infectious TB in 
the hospital of Vhembe district due 
to incorrect isolation practices. 
S. A. Yonge, M.F. 
Otieno, R.R.  
Sarma, R.C.A. 
Omedo  2016 
Mombasa, Kenya 
Determine the risk factors in 
pulmonary tuberculosis 
among patients attending 
various clinics in Mombasa. 
The sample size was 500, and 
sputa from all 500 suspects un-
derwent mycobacteriology evalu-
ation using Ziel Nelsen smear mi-
croscopy, BACTEC MGIT and Jen-
sen and Lowenstein 960 cultur-
ing.  
 Participants were also screen for 
HIV infection. 
Data collections for the partici-
pants were equated using 
univariate and multivariate anal-
ysis.  
The significance level was set at 
p<0.05 and for individual statisti-
cally significant, odds ratios and 
confidence interval were com-
puted. Patient responded to a 
structured questionnaire on risk 
factor for transmission. 
Result show more females than males con-
nected with pulmonary tuberculosis.  
210 of the 500 suspect participants (42%) had 
mycobacterial disease also from the 210, 78 
(37.1%) were HIV co-infected.  
Also the following were also noted as risk fac-
tors for pulmonary tuberculosis: Overcrowding 
(OR=2.71; 95% Cl 1.41-5.62, p<0.051),smoking 
(OR=2.16;95% Cl:0.31-1.39, p<0.041),HIV 
(OR=2.18;95% Cl:1.03-4.65,p<0.034), monthly 
income was momentous with 130 (61.9%) pa-
tients with salary less than 
5000/month(2.65(OR=2.65; 95% Cl: 1.40-6.23, 
p<0.041), 9 
All participants had explanation in 
the language best understandable by 
the participant. 
Confidentiality was strictly main-
tained by researchers and hospital 
staffs. 
Brasov Romania Aim was to analysis of par-
ticular condition of contact-
ing tuberculosis and  identi-
fication the risk factors in-
volved in the occurrence of 
Pulmonary tuberculosis and 
the analysis of their distribu-
tion in the study group. 
Data obtained from patients ad-
mitted at 
Pneumophtisiology Hospital Bra-
sov, in the first three months of 
2011 
Result show that high percentage of new cas-
es of disease (68%), 47% are alcohol consum-
ers, 62% of patients are smokers,  and 17% 
low income 
 
Descriptive 
transversal, epidemiological study 
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Safdari et al 2009 
Iran 
To assess the frequency of 
Mycobacterium tuberculosis 
in Mashhad Ghaem Hospital. 
The total sample were 3207 un-
der the following (25 joint aspi-
rates,1331 sputum,15 wound se-
cretions,52 urine sample,1209 
bronchial lavage, 69 ascritis aspi-
rates and 30CSF samples. The 
sample for this research were 
culture according to standard 
procedure using Ziehl Neelsen 
staining method examined micro-
scopically 
Results show no Mycobacterium in both joint 
aspirate and urine samples. From 536 samples 
(16.7%) were positive for Mycobacterium tu-
berculosis.  
Plural aspiration 4.5%, wound 6.2%, ascites 
aspirates 7.2%, CSF 10%, gastric lavage 13.3%, 
sputum 17% and lastly bronchial lavage 18.65. 
With the country high immigration 
rate, both immigrants and non-
immigrant suspected should be test-
ed in order to avoid spread of the 
bacterium. 
 
 An important role in controlling tu-
berculosis will be focus on the high 
risk groups, diagnosis and treatment 
Bulletin of World 
Health Organiza-
tion 2003; 81:799-
805. Kampala, 
Uganda 
The purpose was to deter-
mine the prevalence and 
incidence of tuberculosis in 
one of Uganda´s poor peri-
urban areas. 
Multi-sampling of member’s 
households showing symptoms 
and signs, history of tuberculosis, 
environment of the household 
and socioeconomic. 
 
 
Total households 
- Sample were 263 involving 1142 individuals.  
Between May 2001-April 2002. 19 people were 
classified as having had tuberculosis, 9 (47%) 
were already diagnosed and 10 cases (53%) 
diagnosed during the survey. 
- Results show occurrences for both all forms 
of tuberculosis and sputum smear-positive 
were 14.0(95%confidence interval (Cl) 7.8 
20.3) and 4.4(cl=0.83-7.89) per thousand. 
9.2(cl=3.97-14) and 3.7(cl=0.39-6.95) per 
thousand yearly respectively for frequencies 
for all forms of tuberculosis and for sputum 
smear-positive tuberculosis 
This study had 3 Limitations ; 
1)  No assess to risk factors in the 
setting for tuberculosis, hence un-
clear determinant of tuberculosis in 
this municipality. 
2) The population size of the re-
search is small which is just 0.5% of 
the country population is.  
3) All the cases of tuberculosis were 
unable to subject to same classifica-
tion and diagnostic evaluation. This 
might led to excess diagnosis. 
  
 Knirsch, C.A,  
Jain,N.L, Mendez, 
A-P,  Friedman, C  
and  Hripcsak. G  
2015, New York 
City 
Respiratory Isolation of Tu-
berculosis Patients Using 
Clinical Guidelines and an 
Automated Clinical Decision 
Support System 
Quantitative study involving 171 
adult patients admitted from 
1992 to 1993 and 43 patients ad-
mitted between July 1995 and 
July 1996. 
 
clinical respiratory isolation protocol resulted 
in a significant improvement in TB patient 
isolation rates, from 45 (51%) of 88 in 1992 to 
62 (75%) of 83 in 1993 (P<.001). In testing au-
tomated protocols, the theoretical improve-
ment would have identified an additional 27 
patients not isolated by clinicians, making the 
overall isolation rate 134 (78%) of 171. For 
the prospective evaluation, 30 (70%) of 43 TB 
patients were isolated by clinicians adhering 
to the clinical protocol. Four additional pa-
tients were identified by the automated TB 
protocol, making the combined isolation rate 
34 (79%) of 43. 
A clinical policy to isolate TB pa-
tients and suspected human immu-
nodeficiency virus-infected patients 
with cough, fever, or radiographic 
abnormalities improved isolation of 
culture-documented TB patients 
from 1992 to 1993. Automated com-
puter protocols were successful in 
identifying additional potentially 
infectious patients that clinicians 
failed to place on respiratory isola-
tion. Clinical and automated proto-
cols combined resulted in better 
isolation rates than a clinical proto-
col alone. 
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